Realist evaluation is based on the premise that aspects of context trigger particular mechanisms in response to an intervention, which result in observable outcomes. This is often expressed in the formula C+M=O. Contexts are defined as the conditions that an intervention operates in (often but not exclusively sociocultural), while mechanisms are understood to be the future action that people take in response to the intervention. There is much debate, however, about the definitions and because distinctions are not clear-cut it can be difficult to decide which is which, particularly when the intervention concerns some program of curricular intervention. In this paper we discuss how we resolved this dilemma in an evaluation of a curriculum change in 13 universities in Australia and New Zealand. In that case we found a cascade of contexts and mechanisms, whereby what was a mechanism from one point of view (such as the decisions involved in course design) became a context triggering later mechanisms (such as teacher and student behaviours). The scholarly literature defining curriculum helped us to organise our thinking and subsequent analysis in a rational way, but in many evaluations there may not be a handy body of work that discusses how to understand the topic of the intervention in this way, nor do many consultant evaluators have the luxury of long hours in the library. We consider some ways in which evaluators might decide on defining contexts and mechanisms in principled ways and some of the consequences of those decisions.
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introduction
The contribution of Pawson and Tilley's (1997) realist approach to program evaluation has constituted a significant shift from available methods. It is most simply understood as a method for evaluating "what works for whom in what circumstances" (Pawson & Tilley, 1997) . Rather than focus on global judgements about the worth of a program, it seeks to identify the varieties of success and failure that any program experiences and the factors that contribute to all of the eventual outcomes. The basic premise is that there will be a range of conditions, often sociocultural, that affect the outcomes of any program. These are referred to as Contexts (C). In addition the ways in which people respond -their reasoning about what they should do and the resources they can bring to bear (Pawson & Tilley, 1997, p.67 ) -will also vary. In the realist approach this is referred to as the Mechanism (M). Hypotheses about how the program results in observed outcomes (O) is often expressed in the formula C + M = O (CMO). The attraction of this approach lies in the fact that it notes real life programs are rarely entirely successful or entirely unsuccessful, but have patches of success and failure. Also, it is common to find that a program judged to have worked well in one place fails in another or in subsequent years. Realist Evaluation (RE) not only focusses on underlying factors behind outcomes but the various ways in which they can combine and recombine to cause outcomes.
Since its publication, the approach has been widely taken up and applied with varying methodological success (Pawson & Manzano-Santaella, 2012) , suggesting that the application of the method is not so simple. Pawson and Manzano-Santaella (2012, p. 176) have now published a discussion of some of the challenges of the "practice on the ground," including the oft expressed problem of "I am finding it hard to distinguish Cs from Ms and Os, what is the secret?" (Pawson & Manzano-Santaella, 2012, p. 188) . Whilst their paper discusses this issue in some detail, we will also address the subtleties of this challenge, and attempt to explore their recommendation that "which property falls under which category is determined by its explanatory role" (Pawson & Manzano-Santaella, 2012, p. 187) .
the challenges of applying the realist evaluation approach
Whilst much of the discussion of the difficulties of applying the realist approach is given over to understanding the differences in function between Contexts and Mechanisms, this may be premature if a suitable understanding of the function of a CMO configuration as a whole is not applied to the process of evaluation. In their 2012 "workshop" on the method, Pawson and Manzano-Santaella (2012, p. 188) emphasise that "the function of CMO configurations…is that they are rather narrow and limited hypotheses, which attempt to tease out specific causal pathways, as prespecified mechanisms, acting in pre-specified contexts spill out into pre-specified and testable outcome patterns." That is to say, these configurations are sensitive to the actual moment in the intervention process being considered. They need to be used at appropriate times and in appropriate ways during the data analysis if they are to help us to make meaningful evaluations.
In our case, we had an idea of what the intervention was meant to achieve and how it was meant to achieve it, and we began analysis by trying to define contexts and mechanisms directly from the data. When we took this approach we found that it led us in circles. This is because the function of variables in a moment of analysis (that is, whether a variable acts as a C (Context) or as an M (Mechanism) is very much dependent on the focus of explanation at a given point in the analysis. Something which is a mechanism at one stage of an intervention, such as the reasoning leading to particular decisions about how to design and implement a program, may then produce a fresh context for a later stage, such as the way subjects strategise in response to the program design.
This situation was complicated in the example evaluation by the fact that the program of intervention was taking place in multiple sites, and with differing purposes and methods of implementation in each site. We knew that the focus of explanation needed to vary from site to site, but had not yet pinned down how. Add to this that the program in question concerned a curricular innovation (the notion of curriculum being notoriously slippery), and we quickly discovered that analysis of the data we had collected was creating more questions than answers.
As Pawson and Manzana-Santaella (2012, p. 178) reiterate, "realist evaluation is [or should be] avowedly theory-driven; it searches for and refines explanations of program effectiveness." While it can be daunting to be told that more theory is needed, in our case it turned out that the theory that helped us to define the specific causal pathways to be investigated was a quite practical one about the nature of curriculum. While this is a highly debated topic, once we had settled on an understanding of what "curriculum" encompasses and how the various elements interact, the evaluation task became much easier.
the example evaluation
The evaluation in question was of a program of curricular innovation that had taken place at a variety of universities across Australia and New Zealand. The program involved the introduction of the Engineers Without Borders (EWB) Challenge into the first year engineering curriculum. The EWB Challenge was conceived as a means of exposing students to the principles of engineering design and problem solving, by providing a design challenge based on the requirements of a real, third-world community who have worked with EWB on sustainable development projects. This program of innovation constituted a "widespread curriculum renewal in engineering education", because:
The first year in engineering had traditionally focussed on basic science and maths and the introduction of the Challenge and its associated team-based project work allowed for development of the so-called "soft skills" amongst the graduate attributes: communication and teamwork and an understanding of the need for sustainable development. The Challenge has been in operation since 2008 and every engineering school in Australia has made some use of them at one time or another. This [evaluation] project was carried out with the co-operation of 13 universities from Australia and New Zealand who have maintained their use of the projects, albeit in widely divergent types of student cohort and courses. (Jolly, 2014, p. 3) Thus, the evaluation was seeking to understand both how the program had been applied differently in different sites, and for different purposes, and what contributed to local success and failures. As such, the evaluation was focused on both process and outcome, in that it sought to discover both how the intervention worked, and with what effect. Realist Evaluation (RE) is ideal for this kind of multi-site, multi-context situation where correlations between variables are unlikely to apply in all cases and an understanding of the range of generative causation that can apply is required. In CMO terms, the ideal, desired operation of the intervention could be expressed in a highly compressed form (Table 1) .
It needs to be noted that there are dangers in such shorthand representations of CMO configurations (Pawson & Manzana-Santaella, 2012) , which we will discuss further below. For now we acknowledge that this hypothesis about how the program should work includes many finer grained levels of CMO configuration. In fact it was the task of the evaluation to find out just what those finer-grained configurations were. 
• First year engineering curricula emphasise technical and theoretical subjects and pay little attention to practical "realworld" engineering.
• Need to develop so-called "soft skills" such as communication and teamwork in engineering students.
• Need to respond to widespread concern for environmental issues, especially sustainable development.
• The use of EWB projects with realworld clients will expose students to project-based design work in engineering and this exposure will influence the reasoning of students about how they develop as students and as engineers.
• Students will develop the targeted teamwork and communication skills; start to become familiar with engineering project and design methods; and will learn to incorporate sustainability considerations into engineering design.
• These developments will be maintained and built on throughout their time at University.
With a high volume of data and differing focus and desired detailed outcomes across sites, the task of evaluation was difficult and complex. Fortunately, the data collection process had already been planned and executed on an explicit theoretical basis; that is, on a principled notion of "curriculum":
Since the topic [of the evaluation] was curriculum change, [we had begun the process] with a review of what could be understood to be included in the term "curriculum" and this resulted in taking a broad scope, including aspects of institutional and course context as well as what happened in the classroom. Program logic analysis was carried out in each site to gain insight into how staff understood what they were doing and how outcomes should be achieved. Data was collected in a broadly ethnographic manner with the help of research assistants recruited and trained at each site. Data sources included documents produced by institutions, staff and students, observations of classroom activities, interviews and focus groups and an online survey for students. (Jolly, 2014, p. 3)
Jolly (2014) discusses the process of basing the data collection in program logic analysis in more detail. Here we are interested in how a theory of curriculum helped us to refine our understanding of the effectiveness of this program by identifying appropriate focusses of explanation within which to define Contexts and Mechanisms.
Defining and dealing with the notion of "curriculum" Dillon (2009, p. 3) points out that review of the literature on curriculum shows more than 120 definitions of the term, "presumably because authors are concerned about either delimiting what the term means or establishing new meanings that have become associated with it…we need to be watchful, therefore, about any definitions that capture only a few of the various characteristics of curriculum". He approves the classic definition of Schwab, which is also amongst the more comprehensive in the literature:
Curriculum is what is successfully conveyed to differing degrees to different students, by committed teachers using appropriate materials and actions, of legitimated bodies of knowledge, skill, taste, and propensity to act and react, which are chosen for instruction after serious reflection and communal decision by representatives of those involved in the teaching of a specified group of students who are known to the decision makers. (Schwab, 1983 , quoted in Dillon, 2009 This definition begins by saying that curriculum is about outcome, 'what is successfully conveyed to differing degrees'. Curriculum in this definition also includes the more usual elements of materials, actions, knowledge and skills, but the phrase 'chosen for instruction' draws our attention to the fact that the activities that will develop knowledge and skills have to be designed. People with authority and those who 'represent those involved' need to make choices about what and how they teach. In order to make those choices they need knowledge of the prospective students.
To recast this statement into a realist form, we could assume that all curricula operate in contexts that begin at the institutional level. Institutions such as schools, training organisations, workplaces and industries set the conditions under which required knowledge and acceptable practice can be defined. As a result of those conditions, people who are designing syllabi and going into classrooms make certain decisions about how to develop the required knowledge and practice in their students. At this point in the curriculum process, mechanisms within the 'course design' process -the reasoning about how to use resources -have the power to explain outcomes in relation to the nature of the program. The result of those decisions and resource allocations is a set of learning environments that are the context in which students decide what they will do with the learning opportunities on offer. At this point "Course Design" has the power to explain learning outcomes when considered as a context in which a range of mechanisms are triggered. 
Defining and dealing with Contexts and Mechanisms
In the example evaluation discussed here, in attempting to sort out what the focus of evaluation at each site should be, we recognised the need to take a broad theory of curriculum but to organise it in line with Realist thinking. Table 2 shows a map of the curricular landscape that was devised accordingly. Each of the boxes in this map details the relevant focus of explanation at a given point in the curricular landscape. These points could then be examined independently for different sites, according to the data we were dealing with from those sites. While the headings used in the table were derived from the wider literature on curriculum, the descriptors were derived from our data, and the structure of the table reflects our belief in the "generative causation" that is at the basis of all Realist Evaluation (Pawson & Tilley, 1997, p. 56 ).
This curricular landscape map became an analytical device allowing the data to be unpacked into a single explanatory proposition about how the program of intervention was working in any given site or at any given level (macro to micro). This explanatory proposition is as follows:
A high level curriculum context pertaining to institutions and programs [triggers] choices people [instructors and administrators] made about how and when to use the EWB challenge projects. The actions that resulted from those choices, such as what pedagogy would be used in the classroom or how assessment would be undertaken, then set a new context in which students made choices about how they would respond to the projects and what was being asked of them. (Jolly, 2014, p. 14) 
Student characteristics
The experiences, beliefs and attitudes of students prior to responding to the course
Student Motivation
The factors affecting the kinds and level of effort/ interest, etc., that students put in to the course
Student behaviours
The nature and amount of student participation in the course, including how and how much they focus on topics, processes and products
assessment
The nature of assessment tasks, the nature of criteria, the weightings of criteria
course Design
The nature, amount and sequence of organisation of the course, the topic focus, the resources and learning processes it incorporates and the level and nature of prior knowledge it assumes.
This means that the curriculum map was able to be further unpacked into an evolving set of Cs and Ms, as seen in Figure 1 . 
Macro level context triggers choices about how and when to use program of intervention
Sociocultural conditions that affect student learning decisions.
Context (C)

Assessment Teacher Behaviours
Course Design
Middle level context triggers student choices about how to respond to the program
In one way, this cascade complicates the task of deciding what counts as context and what as mechanism since many aspects of curriculum might be both. Pawson and Manzana-Santaella (2012, p. 187) remind us that ultimately the choice about "which property falls under which category is determined by its explanatory role". As already noted, any ingredient of the model may operate as either context or mechanism depending on what it is we are trying to explain about the curriculum and how it works. If, for instance, we want to explain the variations in the ways the 13 universities designed their courses, we need to see course design as a set of reasoning, decisions and allocation of resources (Mechanisms). But if we are examining why some students managed group work well and others did not, we might need to consider the course design as a relevant part of the context. In other words, it depends on whether we aim to explain the next point in the curriculum cascade (in this case the production of a course design) or the ultimate outcomes of the whole program (here a set of learning outcomes). In line with the requirement that realist evaluations need to produce many CMO configurations instead of a catalogue of characteristics (Pawson & ManzanaSantaella, 2012) , we need to treat the curriculum model as tool for identifying potential CMO configurations. The model identifies potentially relevant moments in the working of curriculum, but the direction and detail of relevant CMO configurations need to be established empirically. While we cannot go into the whole analysis here (for the final report of the project, see Jolly, 2014) we will take one example to illustrate what we mean.
a detailed example
Identifying what had to be explained
One of the first steps in the evaluation was a series of program logic interviews with the teaching staff at each of the 13 sites (University of Wisconsin, 2010; Markiewicz, 2010) . As well as clarifying objectives for each site, this process allowed us to explore participants' understandings of how the EWB Challenge program was thought to work. This gave us an empirical way to start generating hypotheses in CMO form (although admittedly sketchy at this stage) which also guided our data collection activities. Although many staff identified a better understanding of sustainability as a desirable outcome, most appeared to be relying on the content of the projects alone to bring this about (Jolly, Crosthwaite, Brodie, Kavanagh & Buys, 2011) . This led us to pay attention to what students learned about sustainability and how they learned it, but in the process of investigating that, our attention was drawn to a wide range of student goals and motivations -what they wanted to get out of the course -and how those things affected learning outcomes differently in different contexts. Sustainabilityrelated mechanisms are separated from other student-goal related mechanisms in our final analysis because participating universities had requested information specifically about the sustainability goal.
Data were gathered through a range of techniques including interviews, participant observation, surveys and documentary analysis. Recurrent themes or category of event were identified through the constant/comparative method (Richards, 2005) and labelled using in vivo category labels. Categories of Cs and Ms were able to be grouped according to whether they were observed to have a positive or negative impact on the overall outcomes identified in the program logic interviews. Certain contexts were deemed to enable positive mechanisms, while others disabled them. Mechanisms either supported the attainment of the desired outcomes or they inhibited them (Sochacka, 2011) . They were also grouped by similarity into higher level clusters which relate to both wider educational theory and observed reality and could be expected to apply across contexts. For instance, a set of contexts relating to the ways in which student actions were driven by the ways in which the course presented activities and goals were grouped together under the Context C2 Alignment of assessment with learning goals. This is the well-known principle of constructive alignment (Biggs, 1996) . The category level factors illustrate what the principle looks like for this particular set of interventions and the labelling of 'clusters' allows comparison with other educational debates and thus transferability of the findings. The entire analysis is presented in diagrammatic form in Figures 2 and 3 . From these figures a potentially very long list of CMO configurations could be generated and workshops were run with all participants to help them work through their own cases. The most common hypothesis held by educators about the sustainability outcome is represented in Table 3 . 
• Course projects were real-world projects (C5) with real clients from developing nations such as Cambodia.
• Students reason that these communities need help and that engineers have a responsibility to come up with design solutions to identified problems which are appropriate to the culture and environment and able to be operated by local communities beyond initial implementation.
• Sustainability is automatically built into the project designs AND students acquire attitudes that take account of client need and project specificity in always striving for a sustainable solution. • The "willing to compromise" context • The "prinicpled action" context Disabling:
• The "way it's always been done" context
• The "arm's length" context enabling:
• The "will it work in the village" context
• The "correct assessment target" context Disabling:
• The "it's all about cost" context
• The "will it be on the exam" context
• The "we don't know what they're looking for" context enabling:
• The "community needs" context
• The "allowing for difference" context Disabling:
• The "cool technology"
context
• The "just background"
context enabling:
• The "guided activities" context
• The "supportive challenge" context Disabling:
• The "feeding information" context • The "making something" mechanism • The "real engineering" mechanism • The "responsibility" mechanism • The "doing good" mechanism • The "client usability" mechanism inhibiting:
• The "mark chasing" mechanism • The "it won't happen" mechanism • The "nothing you can take away"
mechanism
• The "not enough information" mechanism Supporting:
• The "it's an engineering problem" mechanism inhibiting:
• The "someone else's problem" mechanism
• The "it's too hard for undergraduates" mechanism • The "parroting definitions" mechanism
• The "sustainability vs other objectives" mechanism
Supporting:
• The "editing each other's work" mechanism inhibiting:
• The "divide and conquer" mechanism
• The "hero leader" mechanism • The "head nodding" mechanism Supporting:
• The "makes me feel better about engineering" mechanism
• The "you have to take them through it" mechanism inhibiting:
• The "how engineering is going to be" mechanism
• The "we don't do this in my discipline" mechanism the nature of the data
We examined a wide range of data in considering the merits of the hypothesis represented in Table 3 about how this intervention improved students' understandings of sustainability, but we have room for only a very short selection of that data.
Firstly, we note that although course designers and instructors were inclined to include sustainability in their aspirations for student work, it was not always made explicit in course learning objectives and classroom activities. Where published course objectives did mention sustainability, it was more often than not in terms such as, "Appreciate the socio-cultural, political, environmental and economic contexts in which engineering is practised". Thus, it did not seem that students were expected to gain a very deep understanding of sustainability, and the most explicit classroom discussions of the concept we observed were reiterations of standard definitions such as that from the Brundtland Report: "Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs" (World Commission on Environment & Development, 1987) without extended discussion of the concept. In fact one expert in the field told us that sustainability was too hard to teach to undergraduates.
Nevertheless, when asked in a survey to rate their confidence in accounting for issues of sustainability in their decision-making 81% of students professed themselves confident or very confident. At interview, however, most students we spoke to found it hard even to reiterate the Brundtland definition and offered formulations such as:
Before I only knew about environmental sustainability and I thought that that was the only sustainability there was, but now I know the triple bottom line thing and that it has to be socially sustainable as well, and financially and environmentally, because you can't just make something environmentally sustainable and make it really, really expensive because people aren't going to use it. (Focus group, Go8A)
There was evidence of superficial approaches to sustainability in the project reports also, with many students reiterating the same stock phrases in the background section of the report and then not appearing to pay very much attention to it in the detailed design solution. We also observed in classroom observations that tutors and instructors were inclined, perhaps not surprisingly, to emphasise more technical and traditional aspects of the project, as reflected in the following exchange between an observer and a student:
"Researcher: Why did you choose to build in material with a high embodied energy?
Student: Yeah well we should think about sustainability and all that but it's all about cost really." (Observation notes, Go8B)
Students appeared to be strongest in their understanding of and commitment to sustainability where they could see it as a legitimately engineering (that is, technical) problem.
The observed outcome therefore seemed to be that at least some students learned something about sustainability but applied no critique to the concept (and therefore may not be able to transfer it to other problems) and may be inclined to consider it something to think about after all other factors (such as cost) were served.
Deciding the context/mechanism question
Empirical investigation not only articulated actual outcomes but also described some of the reasoning (on behalf of both students and instructors) that produced them, and described the contexts (socio-cultural conditions) in which they happened. However, Contexts and Mechanisms cannot just be observed, and different kinds of theory are needed to help us in analysis. Here we had a number of different theories in play for different purposes.
First, there were the participants' theories of how the intervention should work and this is important for explaining why they did the things they did and for indicating potential reasons for success and failure. With this in mind, we used in vivo labels for our categories to capture something of this level of theory, although this presented some difficulties. For instance, we saw many instances of classroom teaching, tutoring and resources which de-emphasised sustainability concerns in favour of factors such as cost. We chose to label these situations the "all about cost" context, although it could be argued that when a student tells us that, it is evidence of their reasoning about how to respond and thus should be a mechanism.
However, we also saw that almost universally students went through a process of weighing up sustainability against other objectives and could speak fluently about that process. We therefore chose to identify the "sustainability vs other objectives" as a significant mechanism producing the observed outcomes. This allows for a challenge to and modification of the participant theory represented in Table 3 that the project setting alone will result in attention being paid to sustainability. At the same time, our choice of context and mechanism was driven by higher order theories of curriculum and teaching such as Biggs' (1996) constructive alignment, which states that all of the elements of curriculum from course design and objectives to classroom activities to assessment criteria need to be coherent to provide the desired result.
Each university could now consider their use of the EWB projects according to the contexts and mechanisms in operation there. Table 4 represents just two possibilities.
implications
While our theory of curriculum derived ultimately from educational theory, it matched well with the views of stakeholders revealed through program logic analysis, about how the intervention ought to work in their setting. However, program logic approaches (Chen, 1990; Den Heyer, 2001; Rogers, Petrosino, Heubner & Hacsi, 2000) and the closely related program theory formats (Funnel, 2000; Shadish, Cook & Leviton, 1991; Weiss, 1996) tend to concentrate on inputs and outputs and on identifying moments when a project might be monitored, rather than making explicit the factors that people involved understand to be influential in making the project work or not. It is this understanding that our model of curriculum embodies; it includes every factor that was mentioned in literature and by participants as part of the operation of the curriculum, and it thus provided a set of focusses which helped to identify contexts and mechanisms, and where and how they applied. The implication is then that such a model of operation of the intervention can be helpful to any CMO analysis. As we have shown, it does not however necessarily help in the allocation of phenomena to either context or mechanism. • Assessment weights sustainability against other criteria appropriately (the "correct assessment target" context C2) and engineering is represented as "more than maths and physics" context C5.
• Students allocate time and effort to acquiring technical skills (the "real engineering" mechanism M1) before those associated with sustainability (the "sustainability Vs other objectives" mechanism M2.
• Students allocate time and effort to understanding and incorporating sustainability considerations (the "its an engineering problem" mechanism M2).
• Superficial treatment of sustainability considerations.
• Realistic understanding of role and requirements of sustainability in design.
conclusion
What stands out most to us from Pawson and Manzano-Santaella's (2012) discussion of the difficulties of applying the realist approach, in light of our own experience of this method, are the following issues. First, formal theory has a role to play in refining the program theories held by participants and exemplified as a CMO configuration (CMOc) in Table 3 above. Formal theory can help articulate what is to be explained (Tilley, 2009 ). In our case a theory of curriculum helped us focus on aspects of process as well as content. However, using this theory in concert with participants' own theories allowed a methodological flexibility for understanding the data (and how it functions in a causal CMOc) according to different moments of analysis. Thus, the understanding of instructors about how improved sustainability considerations could come about were influential in our decision to call "all about cost" a context rather than a mechanism. It allowed us to draw attention to contextual factors they could change fairly readily. In short, we agree with Pawson and Manzana-Santaella (2012, p.189 ) that Realist Evaluation needs program theory but we have argued that formal theory can help us make decisions about where in the CMO sequence any particular phenomenon fits. However, they are also right to point out that "programmes do not come in pre-ordained chunks called contexts, mechanisms and outcomes" (Pawson & Manzana-Santaella, 2012, p. 189) and it is not helpful to use formal theory to make it seem as though they do.
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